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The Insect Cell – Baculovirus Expression Vector System (IC-BEVS) has proven to be a robust and efficient 
platform for the manufacture of recombinant proteins for virus-like particles (VLPs). However, IC-BEVS suffers 
from a general lack of developed genetic tools to permit rational genetic engineering to further improve 
efficiency and yields. Replication of the baculovirus is an inherent process of the infection cycle and may 
represent a significant diversion of cellular resources away from recombinant protein production. Although 
previous studies have reduced or eliminated the production of baculovirus by deriving various knockout mutants 
and complementing cell lines, production of recombinant proteins is typically equal to or lower than that of a 
replication-competent BEV. We believe that a reduction in endogenous BEV proteins should allow for increased 
expression of desired recombinant proteins. 
 
To address baculovirus replication, we have developed and applied the CRISPR-Cas9 system for transcriptional 
repression. We have developed an Sf9 cell line constitutively expressing the dcas9 gene and have successfully 
down-regulated the expression of a fluorescent protein (FP) reporter using transfection-based assays in this cell 
line. We have confirmed repression of the same FP reporter produced using immediate early, late, and very late 
promoters in IC-BEVS, and are currently scrutinizing targets to achieve transcriptional repression of 
endogenous genes encoded by AcMNPV. Our aim is to target BEV genes in order to prolong the infection cycle 
and/or reduce baculovirus replication in order to further improve production of VLPs. We will then assess our 







Figure 1 – Transcriptional repression of a fluorescent reporter gene in Sf9 cells using CRISPR-dCas9. Targets 
refer to the position of the protospacer in relation to the start codon, and strand (+ for coding strand, - for 
template strand). Low and high bins refer to the number of events below (low) or above (high) the median 
fluorescent intensity of the control. 
